SUMMARY Attempts to determine the ideal number ofconsultant neurologists that will be required in the United Kingdom in the future are hampered by a lack ofinformation on a variety of topics, one of which concerns the workload of the average neurologist at the present time. This paper attempts to correct this deficiency by examining the clinical workload of a single handed neurologist practising in the south west of England. Diagnostic information is given on the 3020 new patients seen during [1984][1985][1986] and is compared with similar data on 836 new patients seen in 1975. The pattern of diagnoses on these patients varies little from year to year, indicating a constancy of referral habit of those who seek neurological advice. However, the referral rates for different conditions do not correspond with what would be expected from epidemiological data, for when the incidence of particular conditions in the neurology clinic is compared with the calculated incidence in the community, very wide variations are noted. The implications of these data are discussed and it is suggested that further studies should be performed before detailed predictions are made on how many neurologists will be needed in this country in the future.
necessary next to estimate the proportion of those patients with neurological disorders who need to see a neurologist. Kurtzke has addressed this question too, although it is clear that his estimates reflect the system of medical care and the expectations of patients in the United States, with the consequence that some of his conclusions do not translate comfortably to the situation that currently exists in the United Kingdom.
Finally, as a measure of how well neurologists are doing at picking up the problems that could legitimately be theirs, the actual workload of neurologists requires evaluation. Some studies exist on what is done in the United States,*" but little has been published by neurologists working in this country. Indeed, in the United Kingdom publications which analyse what neurologists actually do'2 are outnumbered by those which suggest what they could or should do.' '5 The purpose of this paper is to illustrate certain clinically related aspects of the workload of a single handed neurologist, in the hope that the data will permit future discussions on the topic of neurological services and manpower to be based more "Diffuse Nervous System Disease" describes those conditions such as hydrocephalus, the encephalopathies, congenital abnormalities and other diffuse conditions like Alzheimer's disease, which cannot be easily classified elsewhere in the system. Episodes of loss of consciousness and pain in the head and face account for a third of all diagnoses and these, plus movement disorders, cranial and peripheral nerve disease and vascular disease make up 60% of the total. The overall numbers rose by 27 5% from 1975 to 1986, but the proportions in the majority of the categories have altered very little. Half the number of tumours were seen in the later years compared to 1975 and twice as many patients with cranial nerve disorders were seen in each of the later years, but in all other categories only minor differences are evident. In some, the percentage values have fallen (multiple sclerosis and vascular disease as examples), but the absolute numbers referred each year have remained very similar.
Leading individual diagnoses. The leading 22 diagnoses for the years 1984-1986 are listed in Table 3 , these being conditions seen 36 or more times and, therefore, as an average, at least once a month. The majority of the diagnostic categories are easily recognised but some require explanation. The epilepsies are split into early and late onset either side of the age of 20 years, because data previously published by Merlis'6 indicates that approximately 75% start before that age and 25% after, which makes for statistical convenience. The term "?Fit/?Faint" describes episodes of loss of consciousness which cannot be labelled otherwise because an eye witness account is not available or because the attacks have characteristics that make labelling difficult. The term "Sensory symptoms-? cause" covers a wide range of sensory problems for which no obvious cause can be found. "Nonorganic symptoms" defines a range of disorders where the character and distribution of the symptoms, plus the With the exception of those neurologists with a special interest in certain disorders, the majority do not actively invite referrals of patients with particular types of illness; instead, they passively accept any patients that are sent to them. The case mix of patients described in Tables 2 to 4 illustrates the types of problems referred in Gloucestershire, where the passive approach is used.
There are various ways of inspecting whether this pattern of diagnoses is fixed or not. The evidence presented so far reveals a very similar pattern from year to year, even from decade to decade and this cannot be attributed to the same population ofdoctors doing the same thing year after year, because there was a turn over of at least a third of local family doctors and consultants in the decade under examination.
The total number of patients referred is rising steadily, for in 1986 27-5% more new patients were seen than in 1975. The overall pattern of diagnoses is very similar over this decade, so it appears that the general threshold for referral is dropping, but the disorder specific thresholds are not altering very much. The only real exceptions are for brain tumours and cranial nerve disorders. The 50% drop in the numbers with brain tumours probably reflects the fact that CT scanners were installed between 1975 and 1984-1986 , so other doctors are now diagnosing these tumours and referring them directly for neurosurgical advice, whereas previously neurological help would have been Neurology in Gloucestershire: the clinical workload ofan English neurologist requested. The reason for the rise in cranial nerve disorders is not quite so clear, although it is possible that in the later period the perceived need for an accurate diagnosis was greater and since the CT scan did not provide this, help from the neurologist was sought. (This is a guess).
As the referral rate is rising it can be asked how far will this rise go before the rate levels out. This question cannot be answered with clarity, although one highly relevant influence can be studied. There is no doubt that the length ofthe out-patient waiting list influences referral rates and a stark insight into this relationship is obtained by examining the effect of an exercise conducted in the summer of 1985 at the mid-point of the period under scrutiny. During the twelve months prior to July 1985, when the maximum waiting time at the Gloucestershire Royal Hospital was stable at approximately 22 weeks, 487 referrals (new patients and old ones discharged more than a year earlier) were seen in the routine out-patients clinic. In the first week of July 1985 64 new patients were seen, which reduced the maximum waiting time to 10-11 weeks. This new waiting time was published in the monthly digest of waiting list figures distributed to family doctors. In the next twelve months the waiting time rose steadily to 28 weeks, despite a total of654 referrals being seen in that period. During this second twelve months, 34% more patients were seen and, if account is taken of those making up the waiting list, it is probable that at least 50% more were referred. This indicates that the previous lengthy waiting list had inhibited referrals and that the shorter list unleashed a flood ofadditional referrals. From this experience it has been deduced that there is a considerable demand for neurological services which is not being satisfied. What cannot be calculated is the absolute size of that demand. One further observation which is revealed by this exercise concerns the case mix of patients referred. In the two years 1984 and 1986, on either side of the blitz on the waiting list, the case mix is very similar, with no evidence of a different pattern of referral. In essence, there is no evidence that patients with selected and more serious disorders were referred when appointments were scarce and that a more liberal list of less serious disorders were referred when appointments were less scarce.
A further insight into the same phenomenon is obtained by studying patients sent for an opinion by high referring doctors. During 1984 there were 796 referrals of new patients from 288 different family doctors and of these, 92 (11 5%) came from only 10 doctors (3 5%).
A comparison of the case mix of these 92 patients and the remaining 704 shows minimal differences. There is a modest increase in the proportion of patients with headaches in the high referral list, but that is the only category where a difference can be seen. It appears that those who refer a lot simply have a lower general threshold for referral than their colleagues.
Thus, with few exceptions, there is considerable stability of patterns of referral for specific conditions and this pattern is evident when comparisons are made from one decade to the next and when smaller or larger numbers of patients are seen. It is also evident whether appointments are scarce or not and when patients from high referring doctors are compared to those from doctors with lower referral rates. It is as if there is a natural law which determines that, given a wide variety of circumstances a neurologist is likely to see exactly the same mixture of patients every year.
Pick up rates
The analyses presented earlier illustrate that for some disorders a high proportion of those in the community are referred for a neurological opinion, whereas for other conditions only a modest proportion are referred. These analyses have been based upon the figures published by Kurtzke' and it has to be acknowledged that for some conditions they are obviously inaccurate, particularly for those at the top of table 4 where the incidence in the neurology service exceeds the calculated incidence in the community. The difficulties involved in producing accurate and, therefore, useful incidence figures are considerable and are well illustrated by Sander Table 4 for which the same type of comments would apply.
The most reasonable conclusion to draw from these data is that family doctors manage the majority of the straightforward neurological diseases themselves and that they refer only a minority. This conclusion is supported by Wilkins It is possible that some are not referred because it is realised that the author is already busy, so that he cannot see everything and it is even possible that previous experience has indicated that his opinion is not worth having anyway! However, it is far more likely that those caring for these patients believe that the conditions in question are just as legitimately their business as that of the neurologist.
Implicationsfor the speciality An important step in the process of deciding how many neurologists are needed in the United Kingdom, is the creation of a consensus view on how the speciality should be defined. Superficially this seems like a ridiculous suggestion, but there is a manifest gap between the day to day reality of what neurologists actually do and what they think they should be doing.'"'5 Neurology is not the speciality that deals exclusively with organic diseases of the nervous system, for many patients with no structural disease are seen. Likewise, it is not the only speciality that deals with organic nervous system disease, for others do too. At the present time what neurologists do and, therefore, what defines the speciality, is being decided by those who refer certain clinical problems but not others. The present study has revealed that referring doctors perceive some disorders to be appropriate for referral to a neurologist and others not. Examples have been given of those disorders where the views of the referring doctors and the neurologist match concerning the appropriateness of referral, but there are some conditions where a mismatch occurs. This comment does not refer to conditions that should have been sent elsewhere, but instead to the opposite, for many patients with cerebrovascular disease, nervous system infections and dementia are not sent for a neurological opinion. The question can be asked, therefore: Are all these things really the business of a neurologist? If it is decided that they are, then ideally all should be referred for neurological advice and this decision will then have implications concerning the numbers of neurologists that are required. If they are not, then that decision too will have implications concerning manpower. As has been seen from the data presented earlier, the majority of such patients in Gloucestershire do not see a neurologist.
Relevant to the above are the comments reported by Hopkins2 when he discussed possible types of neurologists. He gave the views of professors of medicine and neurologists and it is clear that these two groups have starkly different views on the topic ofwho should deal with neurological illnesses. If anything, the views of the professors are the more pragmatic, for they acknowledge the status quo and recognise that much neurology is indeed dealt with by non-neurologists, whereas the views of the neurologists are less so, for they appear to believe that only neurologists should do neurology. The reality is that much neurology is done by non-neurologists and this happens because family doctors deal with some of it themselves and, when referring patients on for additional advice, they do not always refer to a neurologist. If there are too few neurologists and they all have long waiting lists, then this is reasonable, but it does not necessarily follow that ifneurological services were freely available, they would then send all patients to the neurologists. They may have concluded that neurologists do neither better nor worse than other specialists in managing certain conditions and that targeted referral is unnecessary.
A number of practical questions have emerged from the present study and these could be answered by comparable studies done in other areas. It would be useful to know if the case mix of patients seen by other neurologists is the same as it is in Gloucestershire. If it is, then the reasons for this pattern should be explored more deeply than has been possible in the present study. If it is not, then the reasons for the differences should be examined, for these reasons might facilitate an understanding of the referral process. Attempts should also be made to examine whether referral habits can be altered, for if they can then efforts could be made in the future to attract more appropriate referrals to the speciality. The evidence from the present study on this topic is meagre, for the only factor that has apparently changed the referral pattern is the CT scanner. There is no evidence that lectures on neurological subjects or detailed clinic letters have had any real impact on referral practices. Other techniques may work and they should be examined. By far the most interesting and relevant set ofquestions are those which relate to the overall workload in areas where there are more neurologists. In such areas, do waiting lists disappear? Do such neurologists see more or less organic disease? Do they see a greater proportion of stroke and dementia or do they simply see more headaches? Knowing the answers to these questions will move us nearer to an understanding of how many neurologists are needed in a given population.
At the present time the need for more neurologists in the United Kingdom is fairly clear, but how many do we need? In the USA there will be one neurologist for every 34,800 people in 1990 which is about ten times the UK national average. 24 It seems probable that this proportion is too high' and that we need fewer than that, even though there are some in the USA who believe that these numbers are about right and may even be too low.24"2 An understanding of epidemiological factors, referral habits (and their reasons) and the general dynamics of the service as it exists now may permit a better perception of what neurologists do now and what they could or should do in the future which, in turn, will give a better idea of how many neurologists we really need. In this way we may avoid the apparent extravagances of the American system and at the same time escape from the present system, wherein neurologists are too few in number, the service is less than ideal and plans for the future are being based on guesses rather than on facts. 
